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The present invention relates to a solvent extraction process in 
which a raw material containing a particular compound or composition 
is treated with an extraction solvent so as to remove at least a 
proportion of that compound or composition from the raw material 

Processes for extracting a desired compound or composition from 
a raw or bulk material which contains that compound or composition as 
a constituent part using a suitable extraction solvent are know* in 
the art. In these known processes, the raw material is contacted with 
the extraction solvent, often under vigorous mixing conditions so as 
to facilitate the dissolution of the desired compound or composition 
into the extraction solvent, and the resulting solvent liquor 
containing the desired compound or composition is then separated from 
the raw material for subsequent processing, e.g. distillation to 
remove the extract ion. solvent. Multiple extractions may suitably be 
carried out on the same raw material sample so as to maximise the 
amount of the desired compound or composition which is extracted from 
that sample. Typical examples of extraction solvents which have been 
used in the prior art extraction processes include hexane, methyl 
acetate, ethyl acetate, acetone and methanol. 

Although solvent extraction processes are used on a commercial 
scale, the extraction solvents which are currently used in these 
processes are not wholly satisfactory. Thus, when solvents such as 
hexane are used to extract flavoured or aromatic oils, such as are 
used in the food and cosmetic industries, from plant matter 
containing those oils, unwanted materials contained in the plant 
e g high molecular weight waxes, tend to be eluted along with the 
desired oil. This problem necessitates subjecting the resultant 
hexane liquor to further processing in which the unwanted waxes are 
removed by extraction, e.g. using ethanol. Furthermore, the 
extraction solvents which are currently in use have fairly high 
boiling points, and the elevated temperatures which are employed in 
the distillation process to remove these high boiling solvents from 
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the extracted material can cause problems. For example, the flavoured 
or aromatic oils contained in certain plants are complex substances 
containing a large number of individual compounds some of which are 
relatively volatile or relatively thermally unstable. Consequently, 
high distillation temperatures can tend to result in a loss of 
product either through co-evaporation of the more volatile compounds 
with the extraction solvent or thermal degradation of the more 
thermally unstable compounds. 

The present invention provides a new solvent extraction process 
which can be used to extract a wide variety of compounds or 
compositions from raw or bulk materials of which they form a 
constituent part. In one particular embodiment, the present invention 
provides a solvent extraction process which is capable of extracting 
the flavoured or aromatic oils contained in certain plant materials 
without eluting the high molecular weight waxes they contain. 

According to the present invention there is provided a process 
for extracting a compound or composition of matter from a raw 
material containing that compound or composition as a constituent 
part, which process comprises the steps of (1) contacting a sample of 
the raw material with an extraction solvent comprising a C 1-4 
(hydro)fluorocarbon and a co-solvent, and (2) separating the solvent 
liquor thus obtained containing the extract from the raw material. 

In one particular embodiment, the extraction process of the 
present invention can be used to extract a natural product, such as a 
flavoured or aromatic oil, from a plant material containing that 
product . 

Accordingly, the present invention provides a process for 
extracting a natural product from a plant material containing that 
product as a constituent part, which process comprises the steps of 

(1) contacting a sample of the plant material with an extraction 
solvent comprising a C w ( hydro ,f luorocarbon and a co-solven: and 

(2) separating the solvent liquor thus obtained containing the 
extract from the plant material. 
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».e„ used 1. tbl. specification, .he expression "plant .ater.al 
not onW inciudes .aterials ..id. are essentially unprocessed and as 
l a rly recognisable as being of plan, origin, for exapple 

j • «. n-rs and S eeds. bu, aiso trials, which although 
«i Inating fro. plants, have bee. subjected to various processes «. 
ch have a for. »bicb is so.e.hat different than tbe plants ro. 
' .nich they originated, for exa*,. .round cu..n and grou* , « - 
,„ a further eDodi.ent. the extraction process of the present 
invention can be used to extract a biologically active 
as a pesticide or a phar^ceutically active substance, or a precursor 
,o such a =0*>oend fro. a raw serial con.ai.in. .hat "wound or 
Trecursor. si as a plan, .a.eriai. a ceil culture or a fe^nta.t.n 

broth, 

>£•> Accordingly, the present invention provides a process for 

f extracting a en-position comprising a bioiogically active expound or 

ft a recursor thereof fro. a ra. .a.erial containing th., con*...«.on 

"I as a constituent part, which process co^rise. the step, of ( ) 

- contacting a sawle of the raw serial with an extraction solve., 

■ ZZZ > cZ .^ro.fluorocarbon. and ,» seeing the solve., 
? iuuor thus obtained conta.ning the extract fro. th. raw ...erta . 
iti ' suitable pesticides which .ay be extract using the extra «o» 

1 process of the present invention include insecticides such as th. 

1U; pyre thro ids. . . 

suitabl. pharmaceutical ly activ. substances .Inch oey be 
extracted using ,h. extraction process of ,h. pre,... invent... 
include .he penicillins, .he alxal.ids. p.cli.ax.1. 
cytochalasin. Precursors t. .h.s. co*»und, «y also be extracted 
using th. .xtractio. process of th. present 

.articular application for th. extraction process of the pr.s.nt 
„v i n paclitaxel, .hich is a. i^ortan, anti-cancer drug «d/or 
Ze which is a precursor ,o paclitaxel. can be extracted ro. ye. 
tre . products, such as the barx or needles harvested fro. these 

s .hen <h. extraction process is used ,o extract a bio og.ca 1 
Lti.e compound or precursor thereof, .he extraction solvent .h.ch .s 
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used will preferably comprise a co-solvent in addition to the C w 

( hydro ) f 1 uorocarbon . 

According to a further aspect of the present invention, there is 
provided a composition comprising a pharmaceutical ly active substance 
obtained from a raw material product using the extraction process of 

the present invention. 

According to a still further aspect of the present invention, 
there is provided a composition comprising a pharmaceutical ly active 
substance obtained from a raw material product using the extraction 
process of the present invention for use in medicine. 

The present invention also provides a process for extracting a 
composition comprising one or more polar group containing compounds 
from a raw material containing that composition as a constituent 
part, such as a plant material, which process comprises the steps of 

(1) contacting a sample of the raw material with an extraction 
solvent comprising a C._ 4 (hydro if Uorocarbon and a co-solvent, and 

(2) separating the solvent liquor thus obtained containing the 
extract from the raw material. 

The extraction solvent which is used in the process of the 
present invention comprises a C h4 ( hydro )f luorocarbon (i.e. a 
(hydro)fluorocarbon having from l to 4 carbon atoms). Mixtures of two 
or more ( hydro )f luorocarbons may be used if desired. By the term 
( hydro )f luorocarbon we mean a compound selected from the group 
consisting of the hydrof luorocarbons and the perf luorocarbons. 

Although extraction solvents /comprising a perf luorocarbon such 
as perf luoropropane may be usefu/ly employed in the process of the 
present invention, the preferred extraction solvents will comprise 
one or more hydrof luorocarbons/ Hydrof luorocarbons having from 1 to 3 
carbon atoms, especially the/ydrofluoromethanes, hydrof luoroethanes 
and hydrof luoropropanes, are/more preferred, and of these the 
hydrof luorocarbons having 2/carbon atoms, especially the 
hydrof luoroethanes, are pa/ticularly preferred. Examples of 
hydrofluoromethanes. hydr/f luoroethanes and hydrof luoropropanes which 
may be useful in the ext/action process of the present invention 
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include, inter alia, /fluorome thane, f luoromethane 

dif luoro»ethane. 1-orct.-.. 

1 ! 2 ,2-tetrafluof<ethane. 1.1.1,2-t.traf luoroethane, 

/ , t t 2 2 3-hexaf luoropropane and 

l a, 1, 2,3, 3-he*af luoropropane. l.i.l.z.z.J nexai 

1 i,i, 3, 3, 3/hexaf luoropropane. 

b purred .hydro.f luorocarbons have a boiltn. PO.n C 

i i« th* ranae of from -85 to 15'C, preferably 
n r halow for example in the range oi now 

pr.f.rably -10'C or b.lo». for exa-1. in the ran,, of fr- '« 
-10-C. An especially preferred hydrof luorocarbon is 
1,1,1,2-tetrafluoroethane tR-i3»»). 

The co-solven. which ».y he used in cortination ..th the C,., 
(hydroifluorocarh.. -ill typically have a boiling point of 60 C or 
low. for _1. 1. the rang, of fro. -S5 to *C The 
"solvents have a boiling point of 20'C or b.lo., for .n he 

ran,, of fro. -85 to M'C. Preferably 1TC or below for 
h. rang, of fro. -70 to ,.'C. and m pr.f.r*ly 0"c or b.,«. for 
exawl. in the ran,, of fro. -60 to O'C. Xixture, of two or ~r« 
co-solvents .ay be used if desired. Suitable co-solvent, w b. 

! cted fro. th. C,_ 6 . particularly th. c,., hydrocarbon co*.unds 
.hich «, be aliphaiic or a.lcyclic. Preferred tt. 
allies and cyc.oalka.es. .ith alkane, snch as ethane ^proPane^ 
i-propa... .-butane and i-b«tan. b.i»g especially prefers. Other 
...pounds which .ay be usefully ployed as co-solvents in the 
."action process of the present indention inc.ud. th. hydrocarbon 
ethers particularly the di.lkyl ethers, such as di..th,l ether, 
.""•ethyl ether and diethyl ether. Oi...h,i ether and butane are 
particularly preferred co-solvents and of these diethyl ether .s 

especially preferred. 

The extraction solvent preferably comprises fro* 50.0 to 99.5 

by weight, -re preferably from 70.0 to 99.0 « » »* Qf 

oarticularly preferably from 80.0 to 98.0 % by weight of the one or 

Thyd-fUorocarbons and from SO.O to O S * » 
preferably from 30.0 to 1.0 % by weight, and part.cularly preferably 
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from 20.0 to 2.0 % by weight of the one or more co-solveats. If the 
co-solvent is a flammable material, which will be the case with the 
hydrocarbon and hydrocarbon ethers identified above, then the 
extraction solvent will preferably comprise sufficient of the 
(hydr0 )fluorocarbon to render it non-flammable overall. Where the 
fraction solvent is a blend of one or more (hydro) f luorocarbons and 
one or more co-solvents, the resulting blend may be zeotropic, but is 
preferably azeotropic or azeot rope- like. Azeotropic and 
azeotrope-me blends are preferred, since they behave essentially as 

a single substance. 

The extraction solvent which is used in the process of the 
present invention may be in liquid, gaseous or vaporous form, but x. 

preferably in liquid form. 

The raw material which is subjected to the present extraction 
process may be a liquid, e.g. a solution, suspension or emulsion, or 
a solid. If the raw material is a solid, then the efficiency of the 
extraction process may be significantly improved by reducing the 
solid to a finely divided form, such as a powder. 

The contacting of the extraction solvent with the raw material 
to be processed may be carried out under vigorous mixing conditions 
so as to facilitate the dissolution of the material to be extracted 
into the extraction solvent. The vigorous mixing may be achieved by 
mechanically shaking the extraction vessel containing the raw 
material/extraction solvent mixture or by stirring that mixture. 

After the extraction process of the present invention has been 
completed, the solvent liquor containing the extract can be distilled 
to remove the extraction solvent from the extract. The resulting 
extract may then be used as it is or, alternatively, it may be 
subjected to one or more further processes, for example to purify 
the extract or to isolate a given compound or compounds contained m 
the extract. 

in the preferred extraction process of the present invention 
the extraction solvent which is used comprises a ( hydro) fluorocarbon 
which has a relatively low boiling point compared to the extraction 
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^ moreover where a co-solvent is used this 
solvents used hitherto and. moreover, wnere 

solvents reUt ively low boiling point. In 

will likewise generally have a invention has 

thA extraction process of the present invent 

rrz::;,::: £»~ — - * ~- the 

emll of the extraction solvent fro. .he li,uor tends o b 

Z- o f «... .or. «.«... o— 

soWent or thermal fraction of the .ore the^-lly unstab.. 

'""^extraction process of Che present invention W he operate, 
continu^T i«h th. sam. extraction solvant being used repeatedly. 

I nstall.tion for carrying out a <°". ™ 

process typical!, cerises an extraction vessel, a d.s t. lauon 
Lit a co.pre.sor. a condenser a^ a suitable arrant*, of 

• m rk The extraction solvent is first charged to the 

connects P.P« Th • «' • the „. serial to be ^ 

extraction vessel where it is coniauic 

processed, possibly under vigorous .ixing co.dit.on, . so a. o 
Lilit.t. the dissolution of the cowouod or composition to be 

t i to the extraction solvent. Th. resulting "™ »™ 
n aming the extract is then separated fro. the ra. -«^-- 
* aiding the lUuor to drain ^^^S^ 

. rac " vapour generated i. the distillation unit is compressed. 

. 1 using * <° ror " Mr ' "* U ,h '° . , 

o de" ™ ich returns th. extraction solvent to li,uid » - 

recharging to the extraction vessel. With a continuous ex. a ■ « 
r.charg.ng ^ the „„„„ of the 

orocess oi tnis Kina, A " . t ea _-i e to a 

L r act obtained mi.hou, feting the - ^ „ 

succession of individua! extracuon . One t^ r 

exhausted, it is then reeved from the extraction 

with a fresh ra» material sample- 
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General Procedure: 

~~ .nmorised a glass bottle having an aerosol 

The extraction apparatus composed a g ffas 

valv e fitting attached to us mout . e e - ^ giasg 

equip ped with a dip P,e w i e ™£* ^ ^ f ^ ^ 

bott le. The ^ ^ f s id T from rising up its length 

it. lower end so » to pr v- evapora t ion/ col lection 

during -nsfer 0 . - 1 « ^ ^ ^ pUced 

sys tem descri e ate ^ flttlBB Wlth its dip Pipe was 

I. the glass ottle t e a r o ^ ^ ^ ^ the 

fixed in position and the extracti required 
glass bottle via the aerosol valve and dip pipe- -Aft« tto « 
Lunt of extraction solvent had been charged to the £ b 
the extraction apparatus was clawed to a mechanical shake to 
liLtely mix the extraction solvent with a 
was removed from the mechanical shaker alter a 
extraction apparatus was rewuv 

.. ,s. solvent liquor containing the extract to tn. .vapor 

Tl Z n o " e pip. »=r dischar.in, the .aporised extraction 

J d a. the hotto. of the evaporation ch^er for conta^ the 
Let .as then connected to th. extraction apparatus b, 
e„,th of transfer tubin, extendi,* from the inlet P.Pe of the 

ation/co.l.ctioo system to the aeroso, valve f «« 
extraction apparatus. Th. solvent liquor contains tn. extract 
tnen .referred fro. the extraction apparatus . to 
evaporation/collection syste. b, depr.ss.ns h. a.ro ol 
forced th. solvont liquor up the dtp P.P.. he transfe 

and then into the evaporation chamber via th. .nlet ™ 
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transfer was effected gradually by a series of short depressions of 

sol valve and the extraction solvent was allowed to as off 
oetween each depression. The evaporation of the extract iso W n 
waS aided hy i—r.1- the lower half of the evaporate .eta. r 

♦ k 9 th The extract was collected in tne 
an ambient temperature water bath. The extras 

collecting duct, 
pyftmpipcs l and 2 

th.se example,, the general procedure described above •« used .0 
extract and coUec. the oil contained in a sample of ground cum.n. 
The extraction soivent used was a mixed solvent 
, , i 2 -t.,rafluoroethane IR-134.1 and dimethyl ether (DUE). In 
sample 1. the weight ratio of R-13..:D«E in the extraction solvent 
.a. about 95:5. In Example a. the .eight ratio of R-134.:»E » 
extraction solvent was about 90:10. „ ^..^ 

About 10 g of ground cumin and about 50 g of the R-134a/DUE 
extraction solvent were used in th. extraction to give a 
cumin:soiv.nt weigh, ratio of about 1:5. Th. DME was ctarged tut 
followed b, th. R-U4a ,0 as to give a mixed extract*, solve, 
having th. re,uir.d proportions of R-134. and LME. The ««««'»» 
apparatus was removed from the mechanical shaker after approxtmately 

' """"Is a control experiment, the extraction of oil from ground cumin 
was investigated using pur. R-I34a. The above described general 
procedure was used to carry out ,h. extraction and to tso at. he 
desired oil. About 10 g of ground cumin and about 50 g of R-134a 
were used in this control experiment. Th. extraction apparatus was 
removed fro. the mechanical shaker after approximately 1 hour. 

The cumin oil extracts obtained in th. two examples and .n the 
control experiment were weighed and the percent.,, of oil extracted 
determined. The results are shown in Table ! together ..**«« 
weights of cumin. R-134a and DUE used in the extract.™ and the 
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calculated weight ratios. Each of the cumin oil extracts were also 
examined by gas liquid chromatography (GLC). 



Table! 




Weight of 
DME (g) 

Weight of 
R-134a (g) 

Total weight 
of solvent 
(g) 

R-134a:DME 
weight ratio 

Weight of 
ground cumin 

(g) 



Cumin: solvent 
weight ratio 

Weight of 
cumin oil 
| extracted (g) 

I 

1 Percentage of 
! oil extracted 



50.40 



50.40 



2.42 



48.98 



il . 4-0 



100:0 95.3:4.7 



9.25 



10.0 



1:5.45 



0.15 



1.62 



1:5.14 



0.21 



2.10 



5.09 



46.12 



51.21 



90.1:9.9 



10.0 



1:5.12 



0.26 



2.60 
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„ trlct 10d coi; ec V ,. on — - : > M jm t -[ied 

cumin. 1. —I- \^ ' ^ „ ExaBple 3, the .eight 

solvent s„s,em ^ „ 80lveM „ M about ,5-5. I. 

„„. of R-U.a-.DME .n t e trac ^ ^ 

M l. 4, the ...g»t ratio 0 R » used ,„ 

~ — '°= 10 - '° ""Chs.^ R-U a MrLtane. -ample 5, 
a mixed solvent ™ ,„ the extracti0 „ sol v.„ .a. about 

the .eight rat.o of R-134a.buta in the 

, S!S . in Example 6. the weight rat.o of R IMa.buta 
extraction solvent ».s about 90:10. R _ 134a /mE or 

R.,34./bu.an. extract.o. solvent «r= 

S haker after approximately 1 »»"• o{ „„ frM the .round 

- a contro. exper.ment. the .xtract.o. ^ gM , r .l 

cumin .as investigated using pur , R- - ™ * iMlate the 

:;:; r r. r.ri— .. - — r.ir 

The cumin oil exxracw w extracted 
control extent were weighed and the P™ ^ 
— . It. - -wn, ^ ^ ^ Mtraction 

exact weights of cumin, R 134a . D ^ ^ were 

and the calculated weight ratios. Each of t 
also examined by gas liquid chromatography (GLC) • 
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Control Example J Example 4 



Weight of 
DME (g) 

Weight of 
R-134a (g) 



• Total weight 
: of solvent 



2.50 i 



51.21 ! 48.69 



51.21 



51.19 



4.49 



46.11 



50.60 



i 

| R-134a:DME 

i 

! weight ratio 

• 


100:0 


95.1:4.9 


1 
j 
i 

91.1:3.9 

i 


j Weight of 
I ground cumin 

i (g) 

1 

i 


10.0 


10.0 

i 
f 


10.0 


Cumin: solvent 
weight ratio 


! 
1 

1:5.12 1 1:5.12 

i 
i 


1:5.06 


Weight of 
cumin oil 
extracted (g) 


0.16 


i j 

i 0.25 

t 


0.43 


Percentage of 
oil extracted 


1.60 


2.50 


4.30 

i 
I 

i 



in 
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lontrol s Example 5 ; Example • "j 



Weight of 
butane (s) 



Weight of | 51 - 21 
R-I34a (g) j 
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i 

Total weight 
of solvent j 
(g) 

j R-i34a:butane 
weight ratio 

Weight of 
ground cumin 

(g) 



51.21 



46.57 



49.1' 



44.02 



49.20 




Cumin: solvent 
weight ratio 

Weight of 
cumin oil 
extracted (g) 



•„ the results of E xa*P>«s 1 to . with those of the contro! 
„„ «,r « e resu ^ ^ ^ of ^ iiid 
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, rh. extraction process with .uch better yields of 
effectiveness « * . - «J ^ yie , d of the 

'eventration of butane and « in tb. " '^d 

extraction solvent. ^ Ktl00 solv .„ t s have a richer 

tb. oils obtained us.n, the «tx.d «« „ reflect , d 

- - ^rSTJ^.^i retention 

::::: :n;rer r;:; .... — - - — 

solvents. 
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FiMT 1 ?* 7 to 9 

.... the general procedure described above was used to 
in these examples, the general p needles 

• . th* extraction of paclitaxel contained in yew tree nee 
examine the extraction differen t extractions were 

harvested from the European Yew. Three 

, different extraction solvent, 
carried out each using a different ext ion solvent . 10 

in Example 7. pure R-I34a was used as the extract 
B of ^d. air-dried yew needles and SO g of H-134a were use in 

• t„ Bi ve a vew needle:solvent weight ratio of 1.5. 
the extraction to gxve a yew solvent/vew needle mixture was 

Mechanical shaking of the extraction solve t/y w 
continued for approximately 5 minutes. At the end of 
ue . following removal of the ^ I. ~ ^ 

.hpit, and was shown to contain paclitaxel. 

/Lp.e .. a «ix.d solvent syste* cousin, * ^ 
• ' of .-,34a and 10 parts by wilh, of «E was used as .be 

. sheeted to tbree - t^T^— • 

::i r ^ - - - • 

of the R .„.a/»E extraction solvent. Mecbanical sbaHn* o, tb. 
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■ » s olvent/ye. needle fixture was continued for approximately 
„ tr ac..on ivea. » ^ , „ . „ ... 

5 „.nutes. At the eno attraction solvent. 

coll ected »..«-.« evapora . .JU . . ^ _ ^ 

A further .6.8 g of th RIM / ^ rf t|- 

charged to the glass aerosol ott «d t 

ground yew needles .a, carr.ed out. ' > 5 * .„ 
..chaaical snaking of the extract-on sol.. «/y« 
continued for approximately 5 ...ut.s. A * - ' ^ 
action, a further 0.03S g of .ter. J ™ 

-"•^nsrr. - it,;::;. r • - 

^ Ihe glass aerosol >ot.le and th, ; third. 

fraction of the ^ -; 1 ;;;r i rt i ntlvent/ve. needle 

paction, mechanical sh. « . ^ * « ^ „ t)- „ 
m Uture .as cont.nued for approx.m J ^ ^ o{ 

this third extraction, a further 0.026 g or 
„ oily was collated ^ thrM 

TOe cu-.lat.ve of the «" , Elc „ o{ 

fractions .a. ..«. . ^ ^ chroM , og ra,hy 

these extracts was analysed by high pertornuu. 
fMPLO and was shown to contain paclitaxel. 

„Tx»i. .. a mixed solvent systa. comprising 90 parts by 

accordance «.th the above d. ^ ,„ , 

in the first extract.™ the ye. ^ ^ 

of the ^Wbutane .„r.c,.o. • s n^. £ ^ ^^.^ 

traction - - " ' fraction. O.on * of - oily 

5 .inu.es. At the end of th.. f.r. solvent . 
»« .as collected ^ . ^ ^ 

A »»"'»r 50.0 g of the R 1* ei[tracUo „ „ ( 

then charged to the glass aeroso bo. ,1. «- ^ 
the ground ye. needles .as carr.ed out. In 
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» =«i v( »nt/vew needle mixture was 
• i- chaWtne of the extraction solvent/yew nee 
mechanical shaking of tne ^ ^ second 

extraction, a furtner extr action solvent. 

„ 1S coiiected f.U-i- ^ 1 „ a : t s obtained in tne «- 

(HPLC) and was shown to contain paclitaxel. 
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.1. the general procedure described above was used to 

" thlS ire rac on" monensin. particularly monensin A. from an 
examine the extraction ^ ^ monens , Q B 

aqueous solution containing, inter ana 

, MtBlv 30 minutes with an emulsion being formeu. ia 

:n;r::'ir , r - . r - - «'r:r;:: r ;~ 
» * :::: — r.rrr. — »- — 

tM . ,i,uor .soUt - » coUected wh[ch „ as exlmi „ ed usin, 

procedure. A daw o.ly r. described be lo» in order to M5.es 

th in ,a,er C as ^ ^ ^ 

„ into a ., dicMoro-etHan. and a «... of 
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resulting dichlorome.hane solution -as spotted onto a TIC plate A 
" commercially available monensin A. si.ilar.y dissolved n 

Zl^. - then -««- - «-.- ™ r;,! "a rnn 
„ ,h. t»o sanp.es in parallel for compar.son The TLC a e « 
U si„. a 50=50 Mixture b, volume of dichloromethane and ethy ace ate 
he solvent and .as then deve.oped so that the —>j£* » 
fKa XTr olate The TLC trace of the extract 
visually observed on the TLC piate. me 

visuaiiy uu .... ant * that of the commercially available 

(i .e. the damp oily residue) and ha of th. 

n onensin A each included a spot about i of the way 

clearly indicating that the R-13*a had successfully extracted at 

tZ a proportion of the monensin A contained in the crude aaueous 

SOlUt The'aQueou S solution remaining after the extraction was also 
analysed by TLC in order to confirm that the monensin A was present 

anaiya 7 ....^ii. ^ nnt the aaueous 



, : i ^extracted » tbe and no, the aoueous 

I , o contain, this residue .bicb .as carried over ., J. . 

R -U4a solvent liouor during ,h. transfer operation. A - ^ 
of tbe aqueous layer remaining after tb. extracts .as ex. acted 
„ irt dicblorom.tb.ne and the resulting dicul.ro«th.»e ! 
n analysed b, TLC as before. Ho monensin A ... detected .bus con,.™ 
!f, that th. monensin A .as extracted by th. K-134*. 
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,. this ex^ple. tbe general procedure described .bov. .as used to 

examine ,b. extraction of cytocbalasin D from an 

containing this compound as a constituent part usmg *-!»» as 

""^gVfTaoueous solution containing ,h. cytocbalasin 0 a* 

..«H in this extraction. Mechanical shaking of 
30 g of R-134a were used in tnis extract. 

the R-l34a/cytochalasin solution mixture was continued for 

ZL «t l" S .mutes with an emulsion being formed. The emulsion 

r::;::: stand ,„ ^ r ^ >^ ^ - ™. ^ 
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♦ f«™inff the lower layer with the extracted 
liquor separated out forming tne lower iay 

aqueous solution forming the upper layer. 

A proportion of the R-134a solvent liquor was then transferred 
to the evaporation/collection system and the extract contained in 
this liquor isolated in accordance with the above described general 
procedure. Some water droplets were also transferred during this 
operation so that the final extract was slightly damp. This extract 
was then examined using thin layer chromatography (TIC) as described 
below in order to assess whether the cytochalasin D had been 
successfully extracted by the R-I34a. 

The extract contained in the collecting duct was taken up into a 
nail volume of ethyl acetate and a sample of the resulting ethyl 
acetate solution was spotted onto a TLC plate. A sample of pure 
cytochalasin D in pyridine was then spotted onto the same TLC plate 
so as to run the two samples in parallel for comparison. The TLC 
plate was run using ethyl acetate as the solvent and was then 
examined under a UV lamp. The TLC trace of the extract and that of 
the pure cytochalasin D sample each included a spot (visible under 
UV) about i of the way up the TLC plate clearly indicating that the 
R-I34a had successfully extracted at least a proportion of the 
cytochalasin D contained in the crude aqueous solution. 

The aqueous solution remaining after the extraction was also 
analysed by TLC in order to confirm that the cytochalasin D was 
present in the material extracted by the R-I34a and not the aqueous 
solution contaminating this material which was carried over with the 
R -134a solvent liquor during the transfer operation. A small volume 
of the aqueous layer remaining after the extraction was extracted 
with a roughly equivalent volume of ethyl acetate and the resulting 
ethyl acetate solution analysed by TLC as before. No cytochalasin D 
was detected thus confirm that the cytochalasin D was extracted by 
the R-134a. 



